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Background: Early laparoscopic cholecystectomy has become the treatment of choice for acute chole-
cystitis. However, the rate of intraoperative conversion to open surgery remains high and has provoked
an interest in studying the predictive factors for better patient selection to minimize the conversion
rates.
Materials and methods: 50 patients of acute cholecystitis were operated within 5 days of onset of
symptoms. Comparative evaluation of the patient groups undergoing successful versus failed early
laparoscopic cholecystectomy was done to identify preoperative factors predicting conversion/failure of
the laparoscopic procedure. Predictive factors for intraoperative and histopathological severity of acute
cholecystitis were also identiﬁed.
Results: 40 patients underwent successful completion of early laparoscopic cholecystectomy, 8 required
conversions to open, while in 2 patients the procedure had to be abandoned due to phlegmon formation.
Male sex, preoperative duration of symptoms WBC counts, serum alkaline phosphatase, serum amylase,
and serum C-reactive protein were signiﬁcant predictors of histopathological severity of acute chole-
cystitis. Intraoperative and histopathological severity of acute cholecystitis had good association with
conversion rate of early laparoscopic cholecystectomy. Male sex and serum C-reactive protein levels
>3.6 mg/dl at admission were very strong predictors of conversion/failure of early laparoscopic chole-
cystectomy in acute cholecystitis.
Conclusion: Male patients of acute cholecystitis or patient with serum C-reactive protein levels of
>3.6 mg/dl at admission have high risk of conversion in early laparoscopic cholecystectomy and warrant
a conservative early management followed by delayed laparoscopic cholecystectomy.
 2010 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic cholecystectomy has since long been the ‘gold
standard’ for the treatment of symptomatic gallstones presenting
as chronic cholecystitis.1,2 However, the laparoscopic approach was
initially considered to be relatively contraindicated or unsafe in
acute cholecystitis. It was believed that inﬂammatory tissue reac-
tions make the dissection difﬁcult, thus increasing the hazard of
serious complications as well as the conversion rate.3 In 1990s, the
feasibility, safety and beneﬁts of early laparoscopic surgery in acute
cholecystitis were proved by several studies and it soon became themu Bhanja, Aligarh 202001,
rg).
ciates Ltd. Published by Elsevier Lttreatment of choice for acute cholecystitis. The acute cholecystitis
patients undergoing laparoscopic cholecystectomy had a signiﬁ-
cantly lower rate of complications, shorter hospital stay and more
comfortable postoperative period than those undergoing open
cholecystectomy.4
In adopting laparoscopic cholecystectomy as routine treatment
for acute cholecystitis, however, it must be realized that the need
for conversion to open operation is 15e25% (5 times the conversion
rate for chronic cholecystitis).5 The high conversion rate (from
laparoscopic to open surgery) provoked an interest in studying the
predictive factors for successful completion (without conversion to
open surgery) of the early laparoscopic cholecystectomy in acute
cholecystitis.6 The identiﬁcation of these factors is aimed at
better preoperative selection of patients for early laparoscopic
cholecystectomy.d. All rights reserved.
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groups undergoing successful versus failed early laparoscopic
cholecystectomy for acute cholecystitis and has been designed to
identify predictive factors for successful laparoscopic cholecystec-
tomy in acute cholecystitis. An attempt has also been made to
identify the predictive factors for intraoperative and histopatho-
logical severity of acute cholecystitis, and to establish whether
success of early laparoscopic cholecystectomy is inﬂuenced by the
latter.
2. Materials and methods
A prospective interventional study was conducted in the Department of Surgery,
Maulana Azad Medical College. A total of 50 patients of acute cholecystitis being
operated within 5 days of onset of symptoms were included in the study. For the
purpose of our study, diagnosis of acute cholecystitis was established in patients
having following features:
1. Clinical e acute right upper abdomen tenderness
e temperature at presentation > 37.5 C and/or
e WBC count > 10,000
2. Ultrasonography e presence of gallstones in thickened and edematous
gallbladder
e positive sonographic Murphy’s sign
e pericholecystic ﬂuid collection
3. Histopathology e conﬁrming acute cholecystitis
Exclusion criteria
1. Choledocholithiasis e as on USG.
2. Having co-morbid conditions e.g., uncontrolled hypertension, diabetes melli-
tus, hepatic/renal disease, etc. rendering them unﬁt for surgery on semi-
emergency basis.
3. Pregnancy/history of missed periods in premenopausal females.
4. Jaundice.
5. Cholangitis.
6. Those who refused surgery and/or did not consent for participation in the
study.
7. Having clinical and USG evidence of acute cholecystitis but no evidence of
inﬂammation as on gallbladder histopathology.
Written informed consent of each patient included in the study was obtained.
All admitted patients were started on medical therapy, kept nil per oral and on
intravenous infusions and antibiotics till surgery. Laparoscopic cholecystectomywas
performed by an experienced laparoscopic surgeon (having done at least 200
elective laparoscopic cholecystectomies) with a resident within 5 days of onset of
symptoms. Standard four port techniquewas used for laparoscopic cholecystectomy.
Conversion to open cholecystectomy was done as and when deemed necessary by
the operating surgeon.
Intraoperative severity of acute cholecystitis was graded as described by Pala-
nivelu.7,8 The following types of acute cholecystitis have been mentioned by Pala-
nivelu in increasing order of severity as observed during laparoscopic
cholecystectomies for acute cholecystitis:Types Sub-types
I. Edematous a. Less severe
b. Acutely severe
II. Mucocele
III. Gangrenous a. Fundal
b. Infundibular
c. Generalized
IV. Empyema a. Pyocholecystitis
b. Frank empyemaResected gallbladders were sent for histopathological examination by an experi-
enced pathologist and histopathological grading of severity of acute cholecystitis
was done as follows:9Grade I Only mucosa inﬂamed Erosive/ulcerous inﬂammation
Grade II Mucosa & submucosa involved Phlegmonous inﬂammation
Grade III Whole gallbladder wall destroyed Gangrenous inﬂammationThe following predictive factors, outcome variables and desired outcome (i.e.,
successful laparoscopic cholecystectomy) were studied:I. Predictive factors
1. Age
2. Sex
3. Duration of symptoms before surgery
4. WBC counts at admission
5. Serum alkaline phosphatase level at admission
6. Serum amylase level at admission
7. Serum C-reactive protein level at admission
II. Duration of surgery
III. Intraoperative severity of acute cholecystitis
IV. Histopathological severity of acute cholecystitis
V. Duration of postoperative hospital stay of patient (as an indicator of severity
of intra/postoperative complications)
VI. Successful laparoscopic cholecystectomy without conversion (desired
outcome).2.1. Statistical analysis
The preoperative, intraoperative and postoperative factors of patients under-
going successful (n ¼ 40) versus failed (n ¼ 10) early laparoscopic cholecystectomy
were compared using KruskaleWallis rank sum or ManneWhitney test for quan-
titative measures and Pearson’s chi-square or Fisher Exact test for categorical data.
Differences were considered statistically signiﬁcant at p < 0.05. Logistic regression
was used for a multivariate discriminant analysis of predictive factors for successful
early laparoscopic cholecystectomy in acute cholecystitis. ROC (Receiver Operating
Characteristic) curve analysis was used to ﬁnd the cut-off level of serum CRP
above which there was signiﬁcantly high risk of failure of early laparoscopic
cholecystectomy.
3. Results
During the study period, 50 patients of acute cholecystitis
underwent trial of early laparoscopic cholecystectomywithin 1.5e4
days of onset of symptoms. Mean duration of symptoms before
surgery was 2.8 days. 40 of these patients underwent successful
completion of early laparoscopic cholecystectomy, 8 patients
required conversion to open cholecystectomy while in 2 patients
(both male), the attempt at early cholecystectomy had to be
abandoned due to phlegmon formation. The main causes of
conversion to open procedure were dense pericholecystic omental/
bowel adhesions and/or difﬁcult/obscure anatomy in Calot’s
triangle.
There were 4 male and 46 female patients (reﬂecting a much
higher incidence in females) with a mean age of 37.74 years (range
18e65 years).
There was no signiﬁcant variation in intraoperative severity
pattern of acute cholecystitis across the various age groups
(Table 1). Males had signiﬁcantly higher intraoperative severity
grades of acute cholecystitis as compared to females (p ¼ 0.000).
In 2 of the 50 patients in the study, attempt at early cholecys-
tectomy had to be abandoned. Thus, 48 cholecystectomy specimens
were submitted for histopathology, out of which histopathological
severity grading could be done in 45 specimens. The remaining 3
specimens showed acute-on-chronic cholecystitis which was
difﬁcult to be clearly classiﬁed into any of the above histopatho-
logical severity grades. There was no signiﬁcant variation in
histopathological severity pattern of acute cholecystitis across the
various age groups (Table 2). Males had signiﬁcantly higher histo-
pathological severity grades of acute cholecystitis as compared to
females (p ¼ 0.042).
There was no signiﬁcant difference in success versus failure
rates of early laparoscopic cholecystectomy across the age distri-
bution of patients in the study (Table 3). Male patients had signif-
icantly higher failure rate of early laparoscopic cholecystectomy as
compared to female patients (p ¼ 0.022).
Among patients with varying intraoperative severity of acute
cholecystitis (Table 1), there was signiﬁcant difference in mean
values of duration of symptoms before surgery (p ¼ 0.006), total
leucocyte count at admission (p ¼ 0.037), serum amylase at
Table 1
Comparison of preoperative clinical & laboratory factors in patients with varying intraoperative severity of acute cholecystitis.
Intraoperative severity grades p-Value
I a I b II III a III b III c IV a IV b
Mean age (years) 38 28.3 35.1 40.1 28 e 36.2 32.1 0.727
Sex
Male e e e e 1 e 2 1 0.000
Female 6 24 7 4 e e 1 4
Mean preoperative duration of symptoms (days)a 2.2 2.62 2.43 3.5 4 e 3.66 3.1 0.006
Mean WBC count (1000/ml)a 12 13.2 13.77 15.9 14 e 13.8 15.4 0.037
Mean serum alkaline phosphatase (kA/ml)a 8.7 8.46 8.8 9.32 7 e 10.7 10.2 0.171
Mean serum amylase (IU/ml)a 80 89.4 106.4 112.3 118 e 144 139 0.005
Mean serum CRP (mg/dl)a 2.2 1.95 2.31 3.6 4.8 e 6.8 7.2 0.004
Bold values signify statistically signiﬁcant values.
a At the time of admission.
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(p ¼ 0.004). The difference in mean serum alkaline phosphatase at
admission was insigniﬁcant (p ¼ 0.171) across the various intra-
operative severity grades of acute cholecystitis.
Among patients with varying histopathological severity of acute
cholecystitis (Table 2), there was no signiﬁcant difference in mean
duration of symptoms before surgery (p ¼ 0.065). The difference in
mean values of total leucocyte count (p ¼ 0.000), serum alkaline
phosphatase (p ¼ 0.000), serum amylase (p ¼ 0.000) and serum
C-reactive protein (p ¼ 0.004) at admission was very signiﬁcant
across the various histopathological severity grades of acute
cholecystitis.
Among patients with successful versus failed early laparoscopic
cholecystectomy (Table 3), there was no signiﬁcant difference in
mean values of duration of symptoms before surgery (p ¼ 0.971),
total leucocyte count at admission (p ¼ 0.422), serum alkaline
phosphatase at admission (p ¼ 0.113) and serum amylase at
admission (p¼ 0.086). There was signiﬁcant difference in the mean
serum C-reactive protein at admission (p ¼ 0.002) in patients
undergoing successful versus failed early laparoscopic
cholecystectomy.
The intraoperative and histopathological severity of acute
cholecystitis was signiﬁcantly less in patients with successful early
laparoscopic cholecystectomy than in those with a failed procedure
(Tables 4 and 5).
Patients of acute cholecystitis undergoing a failed early laparo-
scopic cholecystectomy had a signiﬁcantly longer mean duration of
surgery (84.4 versus 62.4 min; p ¼ 0.032) and postoperative
hospital stay (3.85 versus 1.80 days; p ¼ 0.028) than those under-
going a successful procedure.
Logistic regression was used for a multivariate discriminant
analysis of age, sex, duration of symptoms before surgery andTable 2
Comparison of preoperative clinical & laboratory factors in patients with varying
histopathological severity of acute cholecystitis.
Histopathological
severity grades
p-Value
I II III
Mean age (years) 34.5 37.8 33.1 0.872
Sex
Male e 1 1 0.042
Female 10 25 8
Mean preoperative duration of symptoms
(days)a
2.75 2.558 3.222 0.065
Mean WBC count (1000/ml)a 12.03 13.24 13.56 0.000
Mean serum alkaline phosphatase (kA/ml)a 7.2 8.76 11.05 0.000
Mean serum amylase (IU/ml)a 72.1 95.92 147.67 0.000
Mean serum CRP (mg/dl)a 1.44 2.331 7.467 0.000
Bold values signify statistically signiﬁcant values.
a At the time of admission.preoperative laboratory variables (total leucocyte count, serum
alkaline phosphatase, serum amylase, and serum C-reactive
protein) at admission as predictive factors for successful early
laparoscopic cholecystectomy in acute cholecystitis.
Male sex and serum C-reactive protein level at admission were
found to be the most powerful predictive factors. Using ROC
curve analysis, serum C-reactive protein level  3.6 mg/dl at
admission was found to be strongly related to failure of early lapa-
roscopic cholecystectomy in acute cholecystitis (sensitivity ¼ 84%,
speciﬁcity ¼ 79%, p ¼ 0.028).4. Discussion
The failure rate of early laparoscopic cholecystectomy in our
studywas 20%. This is comparable with the 15e25% conversion rate
reported in the literature.7,10,11 There was no signiﬁcant relation-
ship of age with intraoperative and histopathological severity of
acute cholecystitis. Also, age was not found to be a signiﬁcant
predictive factor for successful laparoscopic cholecystectomy in
acute cholecystitis. This is in contrast with the study by Eldar et al.12
which found age > 65 years, a signiﬁcant independent factor
associated with conversion. Schaefer et al.9 also identiﬁed age as
a signiﬁcant independent predictor of conversion. The observed
disparity may be due to younger age of patients in the present
study. The mean age of patients in the present study was 37.74
years and there was no patient with age > 65 years. In Schafer’s
series8 mean age was 61.4 years with age range of 23e95 years. In
another study by Low et al.13 involving 122 patients, they also
identiﬁed increasing age as predictor for higher failure rate of early
laparoscopic cholecystectomy.Table 3
Comparison of preoperative clinical & laboratory factors in patients undergoing
successful versus failed early laparoscopic cholecystectomy.
Early laparoscopic
cholecystectomy
p-Value
Successful Failed
Mean age (years) 33.5 35.7 0.292
Sex
Male 1 3 0.022
Female 39 7
Mean preoperative duration of symptoms (days)a 2.7 2.8 0.971
Mean WBC count (1000/ml)a 13.55 14.03 0.422
Mean serum alkaline phosphatase (kA/ml)a 8.8 10 0.113
Mean serum amylase (IU/ml)a 96.97 118.5 0.086
Mean serum CRP (mg/dl)a 2.38 5.04 0.002
Bold values signify statistically signiﬁcant values.
a At the time of admission.
Table 4
Distribution of various intraoperative severity grades of acute cholecystitis among
patients with successful versus failed early laparoscopic cholecystectomy.a
Intraoperative severity grades Early laparoscopic cholecystectomy Total
Successful % Failed %
I a 4 66.67 2 33.33 6
I b 23 95.83 1 4.17 24
II 5 71.43 2 28.57 7
III a 3 75 1 25 4
III b 1 100 0 0 1
III c 0 0 0 0 0
IV a 0 0 3 100 3
IV b 4 80 1 20 5
Total 40 80 10 20 50
a p-Value ¼ 0.035.
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intraoperative and histopathological severity grades of acute
cholecystitis. Also, male patients had signiﬁcantly higher failure
rate of early laparoscopic cholecystectomy. Eldar et al.12 and Schafer
et al.9 also found male sex to be a signiﬁcant predictor of severity of
inﬂammation and conversion of laparoscopic cholecystectomy in
acute cholecystitis.
Mean duration of symptoms before surgery was not found to
have any signiﬁcant bearing on success/failure of early laparoscopic
cholecystectomy and histopathological severity of acute cholecys-
titis. However, a longer duration of symptoms before surgery was
signiﬁcant predictor of intraoperative severity of acute cholecys-
titis. In contrast, Rattner et al,14 Bickel et al.15 and Schafer et al.9
found duration of symptoms before surgery to be an important
predictor of success of early laparoscopic cholecystectomy. The
disparity between present observation and the literature may be
because all the patients in the study were operated within 1.5e4
days of onset of symptoms. However, the studies quoted in litera-
ture found duration of symptoms of >96 h to be associated with
a higher rate of conversion.15e17 This is in contrast to study ﬁndings
of Wang et al.19 where they have found no impact the timing of
urgent laparoscopic cholecystectomy on the conversion rate. Hadad
et al.18 concluded that early intervention (preferably within 2 days
of onset of symptoms) is more likely to result in successful chole-
cystectomy, increasing delay (particularly more than 4 days from
the onset of symptoms) is associated with conversion to open
surgery.
The WBC counts at admission signiﬁcantly predicted the intra-
operative & histopathological severity of acute cholecystitis. Ratt-
ner et al.14 found degree of leucocytosis to be signiﬁcantly
associatedwith severity of inﬂammation and failure of laparoscopic
procedure. Similar observation was also made by Eldar et al.12 and
Schafer et al.9
Serum alkaline phosphatase levels were found to be highly
predictive of histopathological severity of acute cholecystitis;
however, they did not show any signiﬁcant association withTable 5
Distribution of various histopathological severity grades of acute cholecystitis
among patients with successful versus failed early laparoscopic cholecystectomy.a
Histopathological severity grades Early laparoscopic cholecystectomy Total
Successful % Failed %
I 10 100 0 0 10
II 23 88.5 3 11.5 26
III 4 44.44 5 55.56 9
Total 37 82.22 8 17.78 45
a p-Value ¼ 0.032.success/failure of laparoscopic procedure or with intraoperative
severity of acute cholecystitis. Degree of alkaline phosphatase
elevation was found to be signiﬁcant predictor of failure of lapa-
roscopic cholecystectomy by Rattner et al.14 However, other
investigators in the literature have not reproduced this observation
of Rattner et al.14
Serum amylase levels did not show any signiﬁcant association
with success/failure of early laparoscopic cholecystectomy.
However, strong association of serum amylase levels was found
with intraoperative and histopathological severity of acute chole-
cystitis. No series in literature could be found to have studied the
association of serum amylase levels with success of early laparo-
scopic cholecystectomy. Mild to moderate elevation of serum
amylase levels is known to occur in severe acute calculus
cholecystitis.20
High serum C-reactive protein levels were found to be strongly
associated with failure of early laparoscopic cholecystectomy and
could signiﬁcantly predict the intraoperative and histopathological
severity of acute cholecystitis. Schafer et al.9 also found C-reactive
protein level at admission to be an important independent
predictor of severity of inﬂammation and failure of early laparo-
scopic cholecystectomy in acute cholecystitis.
In the present series, serum C-reactive protein value of3.6 mg/
dl was found to signiﬁcantly predict conversion of laparoscopic
procedure (p ¼ 0.012).
Degree of intraoperative and histopathological severity of acute
cholecystitis had good association with conversion rate of early
laparoscopic cholecystectomy. Similar association between severity
of inﬂammation and failure rate of laparoscopic procedure was also
reported by Eldar et al.,12 Schafer et al.,9 Rattner et al.14 and Bickel
et al.15
Logistic regression for multivariate discriminant analysis of
preoperative factors identiﬁed male sex and serum C-reactive
protein level  3.6 mg/dl at admission to be strongly related to
failure of early laparoscopic cholecystectomy in acute cholecystitis
(p < 0.05). Logistic regression analysis in study by Schafer et al.9
identiﬁed older age, male sex, ASA classiﬁcation, duration of
symptoms before surgery and CRP level at admission as signiﬁcant
predictive factors for failure of early laparoscopic cholecystectomy.
The predictive value of ASA classiﬁcation was not investigated in
the present study. The other differences in the results of multivar-
iate discriminant analyses may be due to smaller number of
patients (50 versus 236), younger mean age (37.7 years versus 61.4
years) and difference in the design of present study as compared to
that of Schafer et al.9 Also there was a signiﬁcant difference in the
experience of surgeons in the present study (who had performed at
least 200 elective laparoscopic cholecystectomies) and that of
surgeons operating in Schafer et al.9 series (who had performed
only 20 elective laparoscopic cholecystectomies).
5. Conclusion
Male patients of acute cholecystitis and a serum C-reactive
protein level  3.6 mg/dl at admission had a signiﬁcantly higher
failure/conversion rate of early laparoscopic cholecystectomy.
These patients, thus, are deﬁnitely poor candidates for early lapa-
roscopic cholecystectomy and should be managed conservatively.
Delayed laparoscopic cholecystectomy will perhaps be a better
option for these patients.
As the sample size of this study is small, these ﬁndings need to
be substantiated in large multicentric prospective randomised
studies.
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